Attenuation of pulmonary leukocyte sequestration during extracorporeal circulation by a new c-AMP phosphodiesterase inhibitor.
Activated leukocytes may have an important role in developing complement-related lung injury, with pulmonary leukocyte sequestration in the presence of blood-material interaction in cardiopulmonary bypass and hemodialysis. The authors evaluated the effects of a new cAMP phosphodiesterase inhibitor (DN-9693) on leukocyte aggregation in vitro, utilizing canine heparinized blood and pulmonary leukocyte sequestration during extracorporeal circulation (ECC) in dogs. On in vitro evaluation, DN-9693 inhibited the leukocyte aggregation response to leukotriene B4 in a dose response manner; the aggregation response elicited by contact with a membrane lung was inhibited by a 50% inhibition dose of approximately 0.2 mumol/L. Leukocyte kinetics were assessed in a venovenous bypass system with a silicone hollow fiber membrane lung. The control group (n = 6) without DN-9693 developed a reduction in the arterial leukocyte count of 55 +/- 17% at 2 minutes of ECC. The transpulmonary difference in leukocyte count (pulmonary artery count minus systemic artery count) was significantly increased (P less than 0.05) from -175 +/- 206/microliters at baseline to 1225 +/- 330/microliters after 2 minutes of ECC. In the DN-group (n = 4, DN-9693; 60-80 micrograms/kg/min), there was no significant reduction in the arterial leukocyte count during ECC, and the transpulmonary difference showed no significant increases (75 +/- 386/microliters; baseline, versus 125 +/- 263/microliters; 2 minutes of ECC). These results suggest that DN-9693 inhibits the aggregation of leukocytes in the presence of blood-material interaction in vitro, and also prevents pulmonary leukocyte sequestration induced by ECC, with attenuation of systemic leukocyte depletion.